Angiotensin II and catecholamines interaction in short-term low protein feeding.
Renal and systemic hemodynamic responses to an alpha-adrenergic agonist (norepinephrine, NE) and an alpha-adrenergic antagonist (phentolamine, PHEN) were studied in weanling rats pair-fed isocaloric diets containing either normal (NP, 23%) or low (LP, 6%) protein. Mean arterial pressure (MAP) rose less with NE and fell more with PHEN in LP than in NP. Plasma NE and epinephrine (E; 46 +/- 5 and 51 +/- 4 ng/ml) were higher in LP than in NP (26 +/- 3 and 39 +/- 3 ng/ml). These could not be attributed to changes in red cell mass nor the volumes of plasma, extracellular, or interstitial fluid in LP versus NP. Plasma angiotensin II (Ang II), renin (PRA), and aldosterone (PA) were lower in LP than in NP. An increased number without changes in affinity of glomerular Ang II receptors was found in LP compared to NP, while alpha 1- and alpha 2-adrenergic receptors were down-regulated in LP as compared to NP without changes in affinity for the alpha 1 receptor but with an increase in renal alpha 2 receptor affinity. LP (vs. NP) decreased GFR and RPF, and increased renal vascular resistance (RVR). NE decreased RPF equally in NP versus LP but raised RVR approximately twofold in NP versus LP. PHEN decreased RPF and increased RVR less in LP than in NP. Moreover, PHEN increased renal renin content approximately seven-fold over the basal NP values. Exogenous Ang II increased RVR and lowered RPF more in LP than in NP. Enalapril abolished all the hemodynamic changes of LP and restored the systemic response to NE.(ABSTRACT TRUNCATED AT 250 WORDS)